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ABSTRACT 



604/192 
604/192 



The present invention is an improved needle cover 
assembly for a syringe. The needle cover assembly in- 
cludes a first half and an opposite unequal second half 
with an arc shaped inner shell such that the first half 
encloses the arc shaped inner shell of the second half of 
the needle cover assembly. The arc shaped inner shell of 
the second half extends over the tip of the needle and 
the first half of the elongated cover member extends 
over both the arc shaped inner shell and the tip of the 
needle for providing double protection. The two halves 
of the needle cover assembly are attached to a frustum 
shaped base member such that a hollow hub member 
can be press-fitted into the frustum shaped base mem- 
ber. A rotatable collar surrounds the frustum shaped 
base member, and when the rotatable collar is rotated 
approximately 90* , the two halves of the cover member 
are split apart so that the two halves of the needle cover 
are away from each other, thereby exposing the needle 
so that it can be used for an injection of medicine. After 
the injection has been given, the two halves of the nee- 
dle cover assembly can be closed by rotating the rotat- 
able collar back to approximately 90°. 

13 Claims, 5 Drawing Sheets 
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NEEDLE COVER ASSEMBLY FOR SYRINGES 

This patent application is a continuation-in-part of 
patent application Ser. No. 08/063,946 filed on May 20, 
1993, now pending. 

BACKGROUND OF THE INVENTION 

1. Field of The Invention 

The present invention relates to the field of syringe 
needles. In particular, the present invention relates to 
needle cover assemblies for syringes. 

2. Description of The Prior Art 

A common problem frequently encountered in hospi- 
tals and other medical facilities where injections are 
given is that when the doctor or nurse recaps the cover 
back onto the hypodermic needle, there is a motion of 
the hypodermic needle advancing toward the person's 
hand holding the cover and sometimes when recapping 
the cover onto the hypodermic needle, they acciden- 
tally prick themselves- This is a serious problem today 
when the injection has. been given to someone with a 
serious disease such as the well known Acquired Im- 
mune Deficiency Syndrome (AIDS). 



nal slot which coincides with the needle. The guard 
member can be rotated away from the needle when in 
use. 

The Miller Patent discloses a disposable covered 
needle for a syringe. It includes a needle member and a 
cover member pivotably connected to each other. The 
cover member has a long narrow opening for the needle 
to pass through when the cover member is pivoted 
away and is covered by a rupturable plastic film which 
breaks when the cover is pivoted to expose the needle. 

The Norelli '792 Patent discloses a safety cover for 
syringe needles similar to the Norelli 777 Patent 

The Jagger Patent discloses a hypodermic needle 
apparatus. The needle cap is split longitudinally into 
two halves which, in the closed position, abut each 
other. A ring is used to hold the two halves in the closed 
position. The ring is threadedly mounted on a threaded 
portion of the hub which extends upwardly from a base 
which is used to attach the apparatus to a conventional 
20 syringe. The two halves spring outwardly into the per- 
pendicular position when in use. The two halves are 
symmetrically split and can be rotated to lock and un- 
lock the two halves. 
The Sitnik Patent discloses a swing-away disposable 



10 



15 



Conventional hypodermic needles provide no safe 25 syringe needle cover. It includes a tube which is closed 



way for recapping the cover onto the hypodermic nee- 
dle after use and consequently, used hypodermic nee- 
dles are the most common cause of accidental prick 
injuries in hospital. This problem has led to the present 
invention needle cover assembly. 

The following prior art references were found rele- 
vant to the field of the present invention. 

1. U.S. Pat. No. 4,820,277 issued to Norelli on Apr. 
1 1, 1989 for "Safety Cover For Syringe Needles" (here- 
after "the Norelli 777 Patent"). 

2. U.S. Pat. No. 4,838,871 issued to Luther on Jun. 13, 
1989 for "Needle Guard, And Assembly" (hereafter 
4< the Luther Patent"). 

3. U.S. Pat. No. 4,886,503 issued to Miller on Dec. 12, 



on one end and has a longitudinal slit at the other end, 
which is sufficiently long and wide to permit the needle 
to traverse through the slit laterally. The tube cover is 
rotated to the perpendicular position to expose the nee- 
30 die. 

The Yuen Patent discloses a needle assembly for 
withdrawing body fluids. The two cover elements are 
pivotally connected to the body for rotation toward and 
away from each other in a plane containing the needle 
35 about two pivot points. The two cover elements spring 
outwardly into the perpendicular position. Each cover 
element has two halves which are symmetrically split 
The Olson Patent discloses a projector assembly. It 
includes an elongated hollow protective sheath 



1989 for "Disposable Covered Needle For Syringe" 40 mounted on the hub and having openings extending 
(hereafter "the Miller Patent"). longitudinally along both sides thereof to permit the 

4. U.S. Pat. No. 4,909,792 issued to Norelli on Mar. needle to be inserted into one of two conduits. The top 
20, 1990 for "Safety Cover For Syringe Needles" (here- of the protective sheath has an opening. 

after "the Norelli *792 Patent"). Therefore, the purpose of the present invention is to 

5. U.S. Pat. No. 4,950,249 issued to Jagger et al. on 45 eliminate the situation where someone has a hypoder- 



Aug. 21, 1990 for "Hypodermic Needle With Reclos- 
able Safety Cap" (hereafter "the Jagger Patent"). 

6. U.S. Pat. No. 4,966,591 issued to Yuen on Oct. 30, 

1990 for "Needle Assembly" (hereafter "the Yuen Pa- 
tent"). 

7. U.S. Pat No. 5,01 1,475 issued to Olson on Apr. 30, 

1991 for "Protector For Intravenous And Syringe Nee- 
dles" (hereafter "the Olson Patent"). 

8. U.S. Pat. No. 5,055,102 issued to Sitnik on Oct 8, 



mic needle which is required to be in motion toward a 
person's hand when the cover is to be recapped onto the 
hypodermic needle. In addition, there is a need for an 
improved needle cover assembly which simplifies the 
50 recapping of the cover onto the hypodermic needle and 
provides double protection. 

SUMMARY OF THE INVENTION 



The present invention is a needle cover assembly for 

1991 for "Swing-Away Disposable Syringe Needle 55 a syringe. The present invention relates to a two-part 

Cover" (hereafter V the Sitnik Patent"). needle cover assembly. One part of the cover extends 

The Norelli '277 Patent discloses a safety cover for a over the head of the needle so that the split is not sym- 

conventional needle. It includes a pair of elongated metrically down the middle of the cover but is instead 

semi-cylindrical jaws which cooperate to completely along an arc greater than 180°. Therefore, there are two 

encase a conventional needle. Each jaw is hingeably 60 halves to the needle cover assembly but they are asym- 

attached to the syringe barrel. When the jaws are metrical; for example they may be around 270° or so for 

opened, the jaws are generally parallel to each other one part and 90° for the other part, 

and adjacent to the syringe. The two jaws are symmetri- The two halves of the needle cover assembly are 

cally split. hingeably attached to a hollow hub. A rotatable collar 

The Luther Patent discloses an assembly of a needle 65 surrounds the hollow hub. When the rotatable collar is 

guard for a hub and attached needle. It includes an rotated by 90°, the two halves are able to break apart so 

elongated cylindrical guard member mounted on the that the portions of the needle cover are away from 

hub. The cylindrical guard member defines a longitudi- each other, thereby exposing the needle so that it can be 
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used for injecting a person with medicine. After the 
injection has been given, the two halves of the needle 
cover assembly can be closed by rotating the rotatable 
collar 90°. 

It has been discovered, according to the present in- 5 
vention, that by utilizing a hypodermic needle within 
the needle cover assembly, it will provide a safe and 
easy way to install the hypodermic needle onto the 
syringe without the danger of the user being acciden- 
tally pricked by the hypodermic needle. 10 

It has also been discovered, according to the present 
invention, that if the needle cover assembly is made 
with a cover comprising two unequal halves, it will 
provide a way to split the cover to inject the medicine 
into a patient while at the same time covering the tip of 15 
the needle when it is not in use. 

It has additionally been discovered, according to the 
present invention, that if the needle cover assembly is 
made with a rotatable collar, it will provide a way to 
open and close the cover. 20 

It has further been discovered, according to the pres- 
ent invention, that if the collar of needle cover assembly 
has a locking groove in the interior surface of the collar, 
it will provide a unique way of rotating the collar to 
open or close the cover on the needle cover assembly. 25 

It has also been discovered, according to the present 
invention, that in prior art covers where the two halves 
are equal, they come together in line with the tip of the 
needle and a crack at their area of joinder permits a user 
to accidentally prick himself even when the cover is 30 
closed. It has been discovered that by making the halves 
uneven such that the large half covers the needle in the 
closed position, this problem is eliminated. 

It is therefore an object of the present invention to 
provide an improved needle cover assembly for a sy- 35 
ringe. 

It is an additional object of the present invention to 
provide a needle cover assembly which is simple in 
design and inexpensive to manufacture and which can 
be safe and easy to use. 40 

It is a further object of the present invention to pro- 
vide a needle cover assembly which can be connected 
to a syringe by pushfit or threaded means. 

It is an additional object of the present invention to 
provide a needle cover with a split cap that is unevenly 45 
split so that one of the uneven halves covers the tip of 
the needle when the needle is not in use and facilitates 
easy recovering of the needle including covering the tip 
after the needle has been used. 

It is another object of the present invention to pro- 50 
vide a simple and efficient way to expose the needle by 
having the unequal halves of the cover rotate away 
from each other, and then recover the needle by having 
the unequal halves rotate toward each other back to the 
closed position, to thereby eliminate any possible mo- 55 
tion of the exposed needle toward a user's finger when 
it is being recovered. In addition, the tip of the needle is 
covered by one unequal half so that the tip cannot possi- 
bly protrude through the split halves of the cover, even 
in the closed position. 60 

Still another embodiment of the present invention 
needle cover assembly for a syringe relates to a four- 
part needle cover assembly. The four-part needle cover 
assembly includes a frustum shaped base member, a 
rotatable collar member, and a first half and an opposite 65 
unequal second half of a cover member. The opposite 
unequal second half has an arc shaped inner shell with 
reduced dimensions such that the first half encloses the 



4 



arc shaped inner shell of the second half. The arc 
shaped inner shell extends over the tip of the needle 
while the first half extends over both the arc shaped 
inner shell and the tip of the needle to provide double 
protection. 

The two halves of the needle cover assembly are 
pivotally attached to the frustum shaped base member 
such that a hollow hub member can be press-fitted onto 
the frustum shaped base member. The rotatable collar 
encloses the frustum shaped base member, and when the 
rotatable collar is rotated approximately 90°, the two 
halves of the cover member will split apart so that the 
two halves of the needle cover are away from each 
other, thereby exposing the needle so that it can be used 
for an injection of medicine. After the injection has been 
given, the two halves of the needle cover assembly can 
be closed by rotating the rotatable collar back to ap- 
proximately 90*. 

Still another embodiment of the present invention 
needle cover assembly for a syringe relates to a living 
hinge in which the first half and the opposite unequal 
second half of the cover member are hingeably and 
integrally attached to the frustum shaped base member. 

It has also been discovered, according to the present 
invention, that if a needle cover assembly includes a 
rotatable collar member with an annular locking groove 
which engages with a frustum shaped base member, 
then it will provide a unique way of interlocking the 
rotatable collar member to the frustum shaped base 
member and thereby prevent portions of the needle 
cover assembly from becoming loosened. 

It has additionally been discovered, according to the 
present invention, that if the rotatable collar member 
has smooth curved or spiral shaped channels at loca- 
tions opposite to each other, then it will provide a 
unique way to open and close the first and second 
halves of the cover member. 

It has further been discovered, according to the pres- 
ent invention, that in prior art covers where the two 
halves are equal, when they come together in line with 
the tip of the needle, a crack at the area permits a user 
to accidentally prick himself even when the cover is 
closed. It has been discovered that by making the halves 
uneven such that the small half has an arc shaped inner 
shell which covers the needle in the closed position, and 
the large half covers both the arc shaped inner shell of 
the small half and the needle in the closed position, a 
double protection is provided. 

It has additionally been discovered, according to the 
present invention, that if the first and second halves of 
the cover member are integrally hingeably attached to 
the frustum shaped base member, then the molding and 
assembling costs in the manufacture of the product are 
significantly reduced. 

It is therefore an additional object of the present 
invention to provide a needle cover assembly with a 
rotatable collar member which has an annular locking 
groove, so that a unique locking mechanism is provided 
to secure the rotatable collar member to the frustum 
shaped base member. 

It is still an additional object of the present invention 
to provide a rotatable collar member with smooth 
curved or spiral shaped channels, so that it can easily 
open and close the first and second halves of the cover 
member of the needle cover assembly. 

It is still a further object of the present invention to 
provide a simple and efficient way to expose the needle 
by having both halves of the cover rotate away from 
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each other, and then re-cover the needle by having both FIG. 16 is a partial cross-sectional view of the needle 

halves rotate toward each other back to the closed cover assembly showing the first and second halves of 

position, to thereby eliminate any possible motion of the the cover member integrally and hingeably attached to 

exposed needle, to ward a user's finger when the needle the frustum shaped base member by living hinges, 

is bdiviMmi In addition, the tip of the needle is 5 DESCRIPTION OF THE PREFERRED 

covered by both the arc shaped inner shell of the second EMBODIMENT 
half and the arc of the first half of the cover member so 

that the tip cannot possibly protrude through the split Although specific embodiments of the present inven- 
portions of the cover member. tion will now be described with reference to the draw- 
It is still an additional object of the present invention 10 ings, it should be understood that such embodiments are 
to provide living hinges to the first and second halves of t> v wav of example only and merely illustrative of but a 
the cover member such that they are integrally hinge- small number of the many possible specific embodi- 
ably attached to the frustum shaped base member, so ments which can represent applications of the principles 
that the molding and assembling costs in manufacturing °f the present invention. Various changes and modifica- 
the needle covers are significantly reduced. 15 tions obvious to one skilled in the art to which the pres- 
Further novel features and other objects of the pres- ent invention pertains are deemed to be within the spirit, 
ent invention will become apparent from the following ^ contemplation of the present invention as 
detailed description, discussion and the appended further defmed m the appended claims, 
claims, taken in conjunction with the drawings. t ^erring to FIG. 1, there is shown a preferred em- 

20 bodiment of the present invention needle cover assem- 

BRIEF DESCRIPTION OF THE DRAWINGS bly 2 which is connected to a conventional syringe 4. 

Referring particularly to the drawings for the pur- ^ connection of the needle cover assembly 2 to the 

pose of illustration only and not limitation, there is e 4 ^ * ^ ™ y conventional means such as a 

illustrated- pushfit or threadedly mounted. 

FIG. 1 is a perspective view of the preferred embodi- 25 * nG t u 2 ^ * e * ee f e «?er as- 

ment of the Resent invention needle cover assembly sembly 2 mcludes a houow hub member 8, a rotable 

connected to a syrinee collar 20 and an elongated cover member 10 which 

ttts* -i ■ \i r ji encloses a hypodermic needle 6. The hypodermic nee- 

FIG. 2 is a perspective view of the needle cover r , K n v u , 0 . :*T , 

—ui *v *u * u i M • *v j-*: die 6 and the hollow hub member 8 include a proximal 

assembly with the two halves m the open condition^ ^ end and a ^ ^ ^ needle ^ 2 ^ 

J™ J* a f^^view of a hypodermic needle ^ ^ conventional fcmale connecting portion which 

attached to a hub member and a protruding flange ex- ^ connectable to the ^ connECting ££ on on a con . 

tending outwardly from the hub member. yentional ^ 4 ^ ^ end of the hollow 

FIG 4 is an enlarged perspective view of the rotat- hub member 8 is connectable to a male portion of the 

able collar member with two recess notches. 35 conventional syringe 4 . ^ distal end of ^ holIow 

FIG. 5 is an enlarged cross-sectional view taken hub member 8 ^ connected to the proximal end of the 

along line 5-5 of FIG. 4. hypodermic needle 6. 

FIG 6 is a perspective view of an alternative embodi- The elongated cover member 10 is split longitudi- 

ment of the present invention needle cover assembly nally ' mt0 tw0 ^equa} halves 16 and 18 which, in the 

connected to a syringe. 40 closed abut and are parallel to each other. In 

FIG 7 is a top plan view of the alternative embodi- & e open position, as shown in FIG. 2, the two halves 16 

ment of the present invention needle cover assembly in ^ 18 open t0 f orm a 90 0 opening for allowing the 

^^clc^ position, hypodermic needle 6 to inject the medicine into a pa- 

FIG. 8 is a top plan view of the alternative embodi- tj ent The two unequal halves 16 and 18 are split asym- 

ment of the present invention needle cover assembly in 45 metrically. Each half of the cover member 10 comprises 

the open position. a p rox imal end and a distal end. The distal end of the 

FIG. 9 is an enlarged cross-sectional view taken first half 16 has an arc shaped portion which is comple- 

aJong line 9—9 of FIG. 7. mentary to the distal end of the second half 18 and 

FIG. 10 is a perspective view of an alternative em- f onns a hollow chamber completely enclosing the hy- 

bodiment of the present invention unproved needle 50 podermic needle 6. By way of example, the first half 16 

cover assembly with the two halves in the open condi- 0 f the cover member 10 is actually a 270" portion of a 

t * on - cylindrical dome top member and the second half 18 is 

FIG. 11 is a perspective view of the rotatable collar the complementary 90* portion of the cylindrical dome 

member. top member. When the two halves 16 and 18 are closed, 

FIG. 12 is a side elevational view of the frustum 55 the two halves 16 and 18 form the complete cylindrical 

shaped base and one of the two unequal halves of the dome top member. The proximal ends of the two halves 

cover member in the full vertical position, and also in 16 and 18 are hingeably attached to the circumferential 

the open condition shown in dashed lines. exterior sidewall 14 of the hollow hub member 8. The 

FIG. 13 is an enlarged cross-sectional view of the two critical feature is that the large unequal half 16 has its 

unequal halves of the cover member. 60 distal end completely covering the needle 6 when in the 

FIG. 14 is a partial cross-sectional view of the needle closed position as shown in FIG. 1. In this way, a user 

cover assembly. cannot accidentally prick himself with the tip of the 

FIG. 15 is a side elevational view of another embodi- needle 6. It is emphasized that the selection of first half 

ment of the present invention, showing one of the two 16 being approximately a 270* arc cylinder and the 

unequal halves of the cover member integrally attached 65 second half 18 being approximately a 90° arc cylinder is 

by a living hinge to the frustum shaped base member in one design choice. The key concept is that the larger 

the full vertical position, and also in the open condition unequal half 16 needs to have its dome portion cover 

shown in dashed lines. the tip of the needle when in the closed position so a 
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user cannot accidentally prick himself with the needle 
tip. In prior art needle covers, where the two halves are 
equal, there is a crack at the equal joinder location 
which is precisely where the tip of the needle is located 
and this allows someone to get pricked with the needle 5 
tip which is exactly at this location. The present inven- 
tion eliminates this possibility. 

A protruding flange 12 is integrally molded to the 
circumferential exterior sidewall 14 of the hollow hub 
member 8 and is located adjacent to the proximal end. 10 
The protruding flange 12 allows for pivotal movement 
of the two unequal halves 16 and 18 from a full vertical 
position to a 90° angle opening. 

Referring to FIGS. 2, 4 and 5, the rotatable collar 20 
comprises a top rim 22, a bottom rim 24 and a circum- 15 
ferential sidewall 26. The circumferential sidewall 26 
includes a first recess notch 28 and an opposite second 
recess notch 30 which are located at the top rim 22. 
These recess notches 28 and 30 are utilized to allow the 
two halves 16 and 18 of the cover member 10 to open 20 
for exposing the hypodermic needle 6. The circumfer- 
ential sidewall 26 comprises an exterior surface and an 
interior surface with a locking groove 32 which is lo- 
cated adjacent to the bottom rim 24 of the rotatable 
collar 20. The locking groove 32 extends between the 25 
two recess notches 28 and 30 which is about 90°, as 
illustrated in FIG. 5. When the rotatable collar 20 is 
assembled onto the hollow hub member 8, the locking 
groove 32 is tightly engaged with the protruding flange 
12 of the hollow hub member 8. The interior sidewall of 30 
the rotatable member 20 conforms to the exterior side- 
wall 14 of the hollow hub member 8. 

The hollow hub member 8, the elongated cover mem- 
ber 10 and the rotatable collar member 20 can be made 
by injection molding of plastic or any other suitable 35 
method. 

In operation, when the rotatable collar 20 is rotated 
90°, the two unequal halves 16 and 18 of the elongated 
cover member 10 are allowed to open into the two 
recess notches 28 and 30 on the top rim 22 of the rotat- 40 
able collar member 20. When the rotatable collar 20 is 
rotated back, the two unequal halves 16 and 18 are 
forced back together by the top rim 22 of the rotatable 
collar member 20 to cover the hypodermic needle 6. 

The present invention has many advantages over 45 
prior art needle caps in that at no point during the clos- 
ing or opening procedures does the doctor or nurse or 
other user have to move their hand or fingers in the 
direction of the hypodermic needle point As previously 
described, the hazard of someone's hand moving 50 
toward the needle point is eliminated. The opening and 
closing of the needle cap is by a simple rotation move- 
ment of the collar 20 and is a much safer procedure. 

Referring to FIG. 6, there is shown a perspective 
view of an alternative embodiment of the present inven- 55 
tion needle cover assembly 42 which can be connected 
to a conventional syringe, not shown. The connection 
of the needle cover assembly 42 to the syringe may be 
by any conventional means such as a pushfit or thread- 
edly mounted. 60 

There is a top plan view of the needle cover assembly 
42 in the closed position shown in FIG. 7. The needle 
cover assembly 42 includes a hollow hub member 48, a 
rotatable collar member 60 and an elongated cover 
member 50 which encloses a hypodermic needle 46. 65 
The hypodermic needle 46 and the hollow hub member 
48 include a proximal end and a distal end. The needle 
cover assembly 42 utilizes the conventional female con- 
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necting portion which is connectable to the male con- 
necting portion on a conventional syringe. The proxi- 
mal end of the hollow hub member 48 is connectable to 
a male portion of the conventional syringe. The distal 
end of the hollow hub member 48 is connected to the 
proximal end of the hypodermic needle 46. 

The elongated cover member 50 is split longitudi- 
nally into two unequal halves 56 and 58 which, in the 
closed position, abut and are parallel to each other. In 
the open position shown in FIG. 8, the two halves 56 
and 58 open to form a 180° opening perpendicular to the 
hypodermic needle 46 for allowing the hypodermic 
needle 46 to inject the medicine into a patient. The two 
halves 56 and 58 are split asymmetrically. Each half of 
the cover member 50 comprises a proximal end and a 
distal end. The distal end of the first half 56 has an arc 
shaped portion which is complementary to the distal 
end of the second half 58 and forms a hollow chamber 
completely enclosing the hypodermic needle 46. By 
way of example, the first half 56 of the cover member 50 
is actually a 270° portion of a cylindrical dome top 
member and the second half 58 is the complementary 
90° portion of the cylindrical dome top member. When 
the two halves 56 and 58 are closed, the two halves 56 
and 58 form the complete cylindrical dome top mem- 
ber. The proximal ends of the two halves 56 and 58 are 
hingeably attached to the circumferential exterior side- 
wall 54 of the hollow hub member 48. The two halves 
56 and 58 of the cover member 50 include two protrud- 
ing flanges 52 and 53 which are integrally molded to the 
exterior surface. As with the first embodiment, the cen- 
tral feature is that the larger unequal half 56 has its distal 
end completely covering the needle 46 when in the 
closed position as shown in FIG. 6. In this way, a user 
cannot accidentally prick himself with the tip of the 
needle 6. As with the first embodiment, it is emphasized 
that the selection of first half 56 being approximately a 
270° arc cylinder and the second half 58 being approxi- 
mately a 90* arc cylinder is one design choice. The key 
concept is that the larger unequal half 56 needs to have 
its dome portion cover the tip of the needle when in the 
closed position so a user cannot accidentally prick him* 
self with the needle tip. 

Referring to FIGS. 7, 8 and 9, the rotatable collar 
member 60 comprises a top rim 62, a bottom rim 64 and 
a circumferential sidewall 66. The circumferential side- 
wall 66 includes a first recess notch 68 and an opposite 
second recess notch 70 which are located at the top rim 
62 of the rotatable collar member 60. These recess 
notches 68 and 70 are utilized to allow the two halves 56 
and 58 of the cover member 50 to open for exposing the 
hypodermic needle 46. The circumferential sidewall 66 
comprises an exterior and an interior surface with a 
locking groove 72. 

Referring to FIGS. 7 and 8, the locking groove 72 
extends all around the interior surface of the circumfer- 
ential sidewall 66 and is located adjacent and parallel to 
the top rim 62. To open the two halves 56 and 58 of the 
elongated cover member 50, the rotatable collar mem- 
ber 50 is rotated and the protruding flanges 52 and 53 of 
the two halves 56 and 58 engage with the locking 
groove 72. The protruding flanges 52 and 53 travel 
along the locking groove 72 of rotatable collar 60. At 
points 98, the locking groove 72 will be facing inwardly 
towards the two halves 56 and 58. At points 99, the 
locking groove 72 traverses and crosses over to the top 
rim 62. At points 100, the locking groove 72 will be 
facing upwardly. When the rotatable collar 60 is assem- 
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9 10 
bled onto the hollow hub member 48, the locking the frustum shaped base member 112 is constructed 
groove 72 is tightly engaged with the two protruding with two vertical exterior plane surfaces 150 which are 
flange 52 and 53 of the two halves 56 and 58 of the located opposite to each other and above a respective 
cover member 50. The interior sidewall of the rotatable one of the two small exterior voids 148. Each vertical 
member 60 conforms to the exterior sidewall 54 of the 5 exterior plane surface 150 forms an acute angle A which 
hollow hub member 48. is defined by a vertical edge 154 and an inclined edge 

The hollow hub member 48, the elongated cover 156. The acute angle A is approximately 85'. 
member 50 and the rotatable collar member 60 can be Referring to FIGS. 10, 12, 13 and 14, the uniqueness 
made by injection molded plastic or other suitable of the needle cover assembly 102 is the elongated cover 
method. 10 member 158 which is split longitudinally into two un- 

In operation, when the rotatable collar 60 is rotated equal halves 160 and 162 which, in the closed position 
90°, the two halves 56 and 58 of the elongated cover abut and are parallel to each other, as shown in a cross- 
member 50 are allowed to open into the two recess sectional view of FIG. 13. In the open position, as 
notches 68 and 70 by the two protruding flanges 52 and shown in FIG. 10, and FIG. 12 in dashed lines, the two 
53 travelling along the locking groove 72. When the 15 halves 160 and 162 open to form approximately a 170° 
rotatable collar 60 is rotated back, the two halves 56 and or more opening for allowing the hypodermic needle 
58 are forced back together by the two recess notches 110 to inject the medicine into a patient. The two un- 
68 and 70 and also by the two protruding flanges 52 and equal halves 160 and 162 are split asymmetrically. Bach 
53 travelling along the locking groove 72. half of the cover member 158 has a top end 166 and a 

Referring to FIGS. 10 and 14, there is shown a per- 20 bottom end 164. The top end 166 of the first half 160 has 
spective view of another embodiment of the present an arc shaped portion which is complementary to the 
invention improved needle cover assembly 102. The top end 166 of the second half 162 and forms a hollow 
needle cover assembly 102 can be constructed out of chamber 170 completely enclosing the hypodermic 
four pieces: a frustum shaped base member 112, see needle 110. By way of example, the first half 160 of the 
FIG. 12; an elongated cover member which has a first 25 cover member 158 is actually a 270° portion of a cylin- 
half 160 and an opposite unequal second half 162; and a drical dome top member and the second half 162 is the 
rotatable collar member or actuator enclosure 120. complementary 90* portion of the cylindrical dome top 

The needle cover assembly 102 is used in conjunction member. When the two halves 160 and 162 are closed, 
with a conventional hollow hub member 104 which has the two halves 160 and 162 form the complete cylindri- 
a bottom end 106 connectable to a syringe and a top end 30 cal dome top member. 

108 which is connected to a hypodermic needle 110 The second half 162 is designed with an arc shaped 
with a tip 111. By way of example, the syringe may be inner shell 172 which is similar to the shape of the first 
connected by any conventional means such as a pushfit half 160 but with reduced dimensions such that the arc 
or thread edly mounted. The needle cover assembly 102 shaped inner shell 172 is completely enclosed by the 
can be manufactured with or without the hollow hub 35 first half 160 when in the closed position, as shown in 
member 104. The needle cover assembly 102 is designed FIG. 13. Both the arc shaped inner shell 172 of the 
to be adaptable to any conventional hub member 104 second half 162 and the first half 160 provide a double 
which utilizes the hypodermic needle 110. protection to cover the hypodermic needle 110. The 

Referring to FIG. 11, there is shown a perspective critical feature is that the large unequal half 160 and the 
view of the rotatable collar member 120. The rotatable 40 arc shaped inner shell 172 of the second half 162 have 
collar member 120 has a top rim 124 with a central their top ends 166 completely covering the needle 110 
opening 128, a circumferential sidewall 130, and a bot- when in the closed position, as shown in FIG. 14. In this 
torn rim 122. The circumferential sidewall 130 has a way, a user cannot accidentally prick himself or herself 
knurled exterior surface 132 which is provided to facili- with the tip 111 of the needle 110. It is emphasized that 
tate the actuation of the rotatable collar member 120, 45 the selection of first half 160 being approximately a 270* 
and an interior surface 134 with an annular locking arc cylinder and the second half 162 being approxi- 
groove 136 which is located adjacent to the bottom rim mately a 90* arc cylinder with the arc shaped inner shell 
122. The circumferential sidewall 130 further has a first 172 is one design choice. The key concept is that two 
smooth curve or spiral shaped channel 140 and an oppo- unequal halves 160 and 162 both cover the tip 111 of the 
site second smooth curve or spiral shaped channel 142. 50 needle 110 when in the closed position so a user cannot 
The pair of spiral shaped channels 140 and 142 are lo- accidentally prick himself or herself with the needle tip 
cated opposite to each other and originate at the central 111. 

opening 128 of the rotatable collar member 120. The Each half of the cover member 158 has an L-shaped 
pair of spiral channels 140 and 142 extend downwardly arm 174. The L-shaped arms 174 are substantially iden- 
to a midsection 144 of the rotatable collar member 120 55 tical, and to the extent they are, only one will be de- 
and allow the two unequal halves 160 and 162 of the scribed in detail. The L-shaped arm 174 has a top end 
elongated cover member to open for exposing the hypo- 178 and a bottom end 176 with a boss or a protuberance 
dermic needle 110, as shown in FIG. 10, or to be closed 182 projecting inwardly, where the top end 178 is inte- 
for protecting the hypodermic needle 110, as shown in grally molded to a respective one side 180 of the two 
FIG. 12. 60 unequal halves 160 and 162 adjacent to the bottom ends 

Referring to FIGS. 12 and 14, the frustum shaped 164, The L-shaped arms 174 allow for pivotal move- 
base member 112 has a top end 114 with a circular ment of the two unequal halves 160 and 162 from a full 
flange 116 which projects inwardly, a circumferential vertical position to an inclined position of approxi- 
sidewall 118, a bottom end 113, and a hollow chamber mately 85 e opening for each half of the cover member 
146 therethrough. The circumferential sidewall 118 has 65 158. 

two small exterior voids 148 which are located opposite The manufacturing process which could accommo- 
to each other and adjacent to the bottom end 113 of the date the construction of the needle cover assembly 102 
base member 112. The circumferential sidewall 118 of can be injection, cast, thermoform, etc., or other mold- 
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ing processes. By way of example, the frustum shaped 
base member 112, the first and second halves 160 and 
162 of the elongated cover member 158, and the rotat- 
able collar member 120 can be made of plastic material 
or any other suitable material. 

The needle cover assembly 102 is assembled by press- 
fitting the hollow hub member 104 into the hollow 
chamber 146 of the frustum shaped base member 112 
such that the hypodermic needle 110 projects through 
the top end 114 of the frustum shaped base member 112. 
The circular flange 116 at the top end 114 of the frustum 
shaped base member 112 prevents the hollow hub mem- 
ber 104 from extending above the top end 114 of the 
base member 112. The bosses or protuberances 182 of 
the L-shaped arms 174 are inserted into a respective one 
of the two small exterior voids 148 of the circumferen- 
tial sidewall 118 of the base member 112, where the 
rotatable collar member 120 is snapped onto to the 
circumferential sidewall 118 of the base member 112. 
The annular locking groove 136 engages with a pro- 
truding sidewall 117 adjacent to the bottom end 113 of 
the base member 112, thereby securing the rotatable 
collar member 120 and the first and second halves 160 
and 162 of the cover member 158 to the frustum shaped 
base member 112. 

The operation of the foregoing embodiment now will 
be described. When rotating the rotatable collar mem- 
ber 120, the L-shaped arms 174 of the first and second 
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The circumferential sidewall 218 of the frustum 
shaped base 212 is constructed with two vertical exte- 
rior plane surfaces 250 which are located opposite to 
each other. Each vertical exterior plane surface 250 has 
a vertical edge 254. 

Each half of the cover member 258 has an L-shaped 
arm 274. The L-shaped arms 274 are substantially iden- 
tical, and to the extent they are, only one will be de- 
scribed in detail. The L-shaped arm 274 has a top end 
278 and a bottom end 276, where the top end 278 is 
integrally molded to a respective one side 280 of the 
two unequal halves adjacent to the bottom ends 264. 
The bottom ends 276 of the L-shaped arms 274 are 
integrally hinged by living hinges 282 to a respective 
one of the vertical edges 254 of two vertical exterior 
plane surfaces 250 which allow for pivotal movement of 
the two unequal halves from a full vertical position to 
an inclined position of approximately 85° opening for 
each half of the cover member 258. These living hinges 
282 are molded as part of the frustum shaped base mem- 
ber 212 and are preferably constructed from the same 
material as the needle cover assembly 202. 

The manufacturing process which could accommo- 
date the construction of the needle cover assembly 202 
can be injection, cast, thermoform, etc., or other mold- 
ing processes. By way of example, the frustum shaped 
base member 212, the first and second halves of the 
elongated cover member 258, and the rotatable collar 
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20 



25 



halves 160 and 162 of the elongated cover member 158 w m l mber . + 2 ?J ^ ° f plaStiC material or my 
are allowed to travel downwardly along the first and 30 0ther Smtable matenal 
second smooth curve shaped channels 140 and 142 re- 



spectively such that the incline edges 156 of the frustum 
shaped base member 112 can stop the downward move- 
ments of the first and second halves 160 and 162 of the 
cover member 158, and thereby the first and second 
halves 160 and 162 of the cover member 158 are open to 
expose the hypodermic needle 110. When the rotatable 
collar member 120 is rotated back, the L-shaped arms 



The needle cover assembly 202 is assembled by press- 
fitting the hollow hub member 204 into the hollow 
chamber 246 of the frustum shaped base member 212 
such that the hypodermic needle 210 projects through 
35 the top end 214 of the frustum shaped base member 212. 
The circular flange 216 at the top end 214 of the frustum 
shaped base member 212 prevents the hollow hub mem- 
ber 204 from extending above the top end 214 of the 
base member 212. The rotatable collar member 220 is 



cover member 158 are allowed to travel upwardly 
along the first and second smooth curve shaped chan- 
nels 140 and 142 respectively such that the vertical 
edges 154 of the frustum shaped base member 112 stop 



the upward movements of the first and second halves 45 shaped base member 212. 



base member 212, in which the annular locking groove 
236 engages with a protruding sidewall 217 adjacent the 
bottom end 213 of the base member 212, thereby secur- 
ing the rotatable collar member 220 to the frustum 



160 and 162 of the cover member 158, thereby covering 
the hypodermic needle 110. 

Referring to FIGS. 15 and 16, there is shown another 
embodiment of the present invention improved needle 
cover assembly 202. The needle cover assembly 202 can 
be molded into two pieces: a frustum shaped base mem- 
ber 212; and a rotatable collar member or actuator en- 
closure 220. The frustum shaped base 212 further in- 
cludes an elongated cover member which has a first half 
260 and an opposite unequal second half (not shown in 
these figures but shown in FIG. 10). Since it is very 
similar to the previously described embodiment above 
except that the first and second halves of the cover 
member are integrally hinged to the frustum shaped 



50 



55 



The operation of the foregoing embodiment now will 
be described. When rotating the rotatable collar mem- 
ber 220, the L-shaped arms 274 of the first and second 
halves of the elongated cover member 258 are allowed 
to travel downwardly along the first and second smooth 
curve shaped channels respectively, and thereby open 
to expose the hypodermic needle 210. When the rotat- 
able collar member 220 is rotated back, the L-shaped 
arms 274 of the first and second halves of the cover 
member 258 are allowed to travel upwardly along the 
first and second smooth curve shaped channels respec- 
tively such that the vertical edges 254 of the frustum 
shaped base member 212 stop the upward movements of 
the first and second halves of the cover member 258, 



base 212,. the parts are numbered correspondingly with 60 thereby covering the hypodermic needle 210. 



200 added to each number. 

The rotatable collar member 220 is exactly the same 
as the preceding embodiment, as shown in FIG. 11, and 
the description thereof will not be repeated. The frus- 
tum shaped base member 212 is very similar to the pre- 65 
ceding embodiment, as shown in FIGS. 12 and 14, and 
the description thereof will not be repeated; only the 
modified parts will be described. 



The present invention has many advantages over 
prior art needle caps in that at no point during the clos- 
ing or opening procedures does the doctor or nurse or 
other user have to move their hand or fingers in the 
direction of the hypodermic needle point. As previously 
described, the hazard of someone's hand moving 
toward the needle point is eliminated. The opening and 
closing of the needle cover is by a simple rotational 
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movement of the rotatable collar member and the nee- 
dle cover provides a double protection. 

Defined in detail, the present invention is a needle 
cover assembly used in conjunction with a hollow hub 
member, the hollow hub member having a bottom end 
connectable to a syringe and a top end connected to a 
hypodermic needle with a tip, the assembly comprising: 
(a) a rotatable collar member having a bottom rim, a top 
rim with a central opening, and a circumferential side- 
wall, the circumferential sidewall having a knurled 
exterior surface, an interior surface with an annular 
locking groove located adjacent to the bottom rim, a 
first smooth curve shaped channel, and an opposite 
second smooth curve shaped channel, each smooth 
curve shaped channel beginning at the top rim and 
extending downwardly to a midsection of the rotatable 
collar member; (b) a frustum shaped base member hav- 
ing a bottom end, a top end with a circular flange pro- 
jecting inwardly, a circumferential sidewall, and a hol- 
low chamber therethrough, the circumferential sidewall 20 
having two small exterior voids located at locations 
opposite to each other and adjacent to the bottom end 
and a protruding sidewall adjacent to the bottom end; 
(c) said circumferential sidewall of said frustum shaped 
base member further having two vertical exterior plane 25 
surfaces located at locations opposite to each other and 
each above a respective one of said two small exterior 
voids, each vertical exterior plane surface having an 
acute angle defined by a vertical edge and an inclined 



10 



15 



and when rotating said rotatable collar member, said 
L-shaped arms of said first and second halves of said 
elongated cover member are allowed to travel down- 
wardly along said first and second smooth curve shaped 
channels respectively such that said incline edges of said 
frustum shaped base member can stop the downward 
movements of said first and second halves of said cover 
member, and thereby said cover member is open to 
expose said hypodermic needle, and when said rotatable 
collar member is rotated back, said L-shaped arms of 
said first and second halves of said cover member are 
allowed to travel upwardly along said first and second 
smooth curve shaped channels respectively such that 
said vertical edges of said frustum shaped base member 
can stop the upward movements of said first and second 
halves of said cover member, and thereby cover said 
hypodermic needle. 

Defined broadly, the present invention is a needle 
cover assembly used in conjunction with a hub member, 
the hub member having a bottom end connectable to a 
syringe and a top end connected to a hypodermic nee- 
dle with a tip, the assembly comprising: (a) a collar 
member having a bottom rim, a top rim, and a sidewall, 
the sidewall having a first spiral shaped channel and an 
opposite second spiral shaped channel, each spiral 
shaped channel beginning at the top rim and extending 
downwardly to a midsection of the collar member; (b) a 
frustum shaped base member having a bottom end, a top 
end with a flange, a sidewall, and a hollow chamber 



edge; (d) an elongated cover member having a first half 30 therethrough, the sidewall having two small exterior 



and an opposite unequal second half, each half having a 
bottom end and a top end, the top end of the first half 
being arc shaped, the top end of the second half being 
complementary to the arc shaped top end of the first 
half, to form a hollow chamber enclosing said hypoder- 
mic needle; (e) said first half of said elongated cover 
member having a greater arc than said unequal second 
half of said elongated cover member such that said top 
end of said first half covers said tip of said hypodermic 



voids and two exterior plane surfaces located at loca- 
tions opposite to each other and adjacent to said bottom 
end of said frustum shaped base member, each exterior 
plane surface having a vertical edge and an inclined 
35 edge; (c) a cover member having a first half and an 
opposite unequal second half, the first half being com- 
plementary to the second half, to form a chamber en- 
closing said hypodermic needle; (d) said first half of said 
cover member having a greater arc than said unequal 



needle when in the closed position; (f) said unequal 40 second half of said cover member such that said top end 



second half of said elongated cover member having an 
arc shaped inner shell similar to said first half of said 
cover member, the arc shaped inner shell having re- 
duced dimensions such that the arc shaped inner shell is 
completely enclosed by said first half of said cover 45 
member when in the closed position and the arc shaped 
inner shell also covers said tip of said hypodermic nee- 
dle for double protection; and (g) two L-shaped arms 
each having a bottom end and a top end, each top end 
integrally molded to a respective one of said bottom 50 
ends of said first and second halves of said cover mem- 
ber, each bottom end having a projecting boss for en- 
gaging with a respective one of said two small exterior 
voids of said circumferential sidewall of said frustum 
shaped base member, where said rotatable collar mem- 55 
ber can be snapped onto said frustum shaped base mem- 
ber such that said annular locking groove of said rotat- 
able collar member engages with said protruding side- 
wall of said frustum shaped base member for securing 
said rotatable collar member and said, first and second 60 
halves of said cover member to said frustum shaped 
base member; (h) whereby said hollow hub member is 
press-fitted through said hollow chamber of said frus- 
tum shaped base member such that said hypodermic 
needle projects through said top end of said frustum 65 
shaped base member and said circular flange prevents 
said top end of said hollow hub member from extending 
above said top end of said frustum shaped base member, 



of said first half covers said tip of said hypodermic 
needle when in the closed position; (e) said unequal 
second half of said cover member having an inner shell 
with reduced dimensions such that the inner shell is 
completely enclosed by said first half of said cover 
member and the inner shell also covers said tip of said 
hypodermic needle when in the closed position for 
double protection; (f) a pair of L-shaped arms each 
having a bottom end and a top end, each top end inte- 
grally molded to a respective one of said bottom ends of 
said first and second halves of said cover member, each 
bottom end having a projecting boss for engaging with 
a respective one of said two small exterior voids of said 
sidewall of said frustum shaped base member; and (g) 
means for securing said collar member to said frustum 
shaped base member; (h) whereby said hub member is 
press-fined through said hollow chamber of said frus- 
tum shaped base member such that said hypodermic 
needle projects through said top end of said frustum 
shaped base member and said flange prevents said top 
end of said hub member from extending above said top 
end of said frustum shaped base member, and when 
rotating said collar member, said L-shaped arms of said 
first and second halves of said cover member are al- 
lowed to travel downwardly along said first and second 
spiral channels respectively such that said inclined 
edges of said frustum shaped base member can stop the 
downward movements of said first and second halves, 
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and thereby said cover member is open to expose said 
hypodermic needle, and when said collar member is 
rotated back, said L-shaped arms of said first and sec- 
ond halves are allowed to travel upwardly along said 
first and second spiral shaped channels respectively 
such that said vertical edges of said frustum shaped base 
member can stop the upward movements of said first 
and second halves, and thereby cover said hypodermic 
needle. 

Defined more broadly, the present invention is a 
needle cover assembly used in conjunction with a hub 
member connectable to a syringe at one end and con- 
nected to a needle at the other end, the assembly com- 
prising: (a) a collar member having a bottom rim, a top 
rim, and a side wall, the sidewall having a pair of oppo- 
site spiral channels; (b) a base member having a first 
end, a second end, a sidewall, and a chamber such that 
said hub member can be inserted through the chamber, 
where said needle is projected through the first end of 
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shell similar to said first half of said cover member, the 
arc shaped inner shell having reduced dimensions such 
that the arc shaped inner shell is completely enclosed by 
said first half of said cover member when in the closed 
position and the arc shaped inner shell also covers said 
tip of said hypodermic needle for double protection; 
and (f) two L-shaped arms each having a bottom end 
and a top end, each top end integrally molded to a 
respective one of said bottom ends of said first and 
second halves of said cover member, each bottom end 
integrally hinged by a living hinge to a respective one of 
said two vertical edges of said circumferential sidewall 
of said frustum shaped base member, where said rotat- 
able collar member can be snapped onto said frustum 
shaped base member such that said annular locking 
groove of said rotatable collar member engages with 
said protruding sidewall of said frustum shaped base 
member for securing said rotatable collar member and 
said first and second halves of said cover member to 



the base member; (c) a cover member having a first half 20 said frustum shaped base member; (g) whereby said 



and a second half, each half having a first end and a 
second end, each half having an arm with one end inte- 
grally molded to the second end of the cover half, and 
the other end of each arm having a protuberance; (d) 
means for securing said protuberances of said arms of 25 
said first and second halves to said base member; and (e) 
means for securing said collar member to said base 
member; (f) whereby when rotating said collar member, 
said arms of said first and second halves of said cover 
member are allowed to travel along said pair of spiral 30 
channels respectively to expose said needle, and when 
said collar member is rotated back, said arms of said first 
and second halves are allowed to travel along said pair 
of spiral channels respectively to cover said needle. 

Alternatively defined in detail, the present invention 35 
is a needle cover assembly used in conjunction with a 
hollow hub member, the hollow hub member having a 
bottom end connectable to a syringe and a top end 
connected to a hypodermic needle with a tip, the assem- 



hollow hub member is press-fitted through said hollow 
chamber of said frustum shaped base member such that 
said hypodermic needle projects through said top end 
of said frustum shaped base member and said circular 
flange prevents said top end of said hollow hub member 
from extending above said top end of said frustum 
shaped base member, and when rotating said rotatable 
collar member, said L-shaped arms of said first and 
second halves of said elongated cover member are al- 
lowed to travel downwardly along said first and second 
smooth curve shaped channels respectively, and 
thereby said cover member is open to expose said hypo- 
dermic needle, and when said rotatable collar member is 
rotated back, said L-shaped arms of said first and sec- 
ond halves of said cover member are allowed to travel 
upwardly along said first and second smooth curve 
shaped channels respectively such that said vertical 
edges of said frustum shaped base member can stop the 
upward movements of said first and second halves of 



bly comprising: (a) a rotatable collar member having a 40 said cover member, and thereby cover said hypodermic 
bottom rim, a top rim with a central opening, and a 
circumferential sidewall, the circumferential sidewall 
having a knurled exterior surface, an interior surface 
with an annular locking groove located adjacent to the 
bottom rim, a first smooth curve shaped channel, and an 45 
opposite second smooth curve shaped channel, each 
smooth curve shaped channel beginning at the top rim 
and extending downwardly to a midsection of the rotat- 
able collar member; (b) a frustum shaped base member 
having a bottom end, a top end with a circular flange 50 
projecting inwardly, a circumferential sidewall, and a 
hollow chamber therethrough, the circumferential side- 
wall having two vertical exterior plane surfaces located 
at locations opposite to each other and a protruding 
sidewall adjacent to the bottom end, each vertical exte- 55 
rior plane surface having a vertical edge; (c) an elon- 
gated cover member having a first half and an opposite 
unequal second half, each half having a bottom end and 
a top end, the top end of the first half being arc shaped, 



needle. 

Alternatively defined broadly, the present invention 
is a needle cover assembly used in conjunction with a 
hub member, the hub member having a bottom end 
connectable to a syringe and a top end connected to a 
hypodermic needle with a tip, the assembly comprising: 
(a) a collar member having a bottom rim, a top rim, and 
a sidewall, the sidewall having a first spiral shaped 
channel and an opposite second spiral shaped channel, 
each spiral shaped channel beginning at the top rim and 
extending downwardly to a midsection of the collar 
member; (b) a frustum shaped base member having a 
bottom end, a top end with a flange, a sidewall, and a 
hollow chamber therethrough, the sidewall having two 
exterior plane surfaces located at locations opposite to 
each, each exterior plane surface having a vertical edge; 
(c) a cover member having a first half and an opposite 
unequal second half, the first half being complementary 
to the second half, to form a chamber enclosing said 



the top end of the second half being complementary to 60 hypodermic needle; (d) said first half of said cover 



the arc shaped top end of the first half, to form a hollow 
chamber enclosing said hypodermic needle; (d) said first 
half of said elongated cover member having a greater 
arc than said unequal second half of said elongated 
cover member such that said top end of said first half 65 
covers said tip of said hypodermic needle when in the 
closed position; (e) said unequal second half of said 
elongated cover member having an arc shaped inner 



member having a greater arc than said unequal second 
half of said cover member such that said top end of said 
first half covers said tip of said hypodermic needle 
when in the closed position; (e) said unequal second half 
of said cover member having an inner shell with re- 
duced dimensions such that the inner shell is completely 
enclosed by said first half of said cover member and the 
inner shell also covers said tip of said hypodermic nee- 



02/27/2004, EAST Version: 1.4.1 



die when in the closed position for double protection; 
(f) a pair of L-shaped arms each having a bottom end 
and a top end, each top end integrally molded to a 
respective one of said bottom ends of said first and 
second halves of said cover member respectively, each 5 
bottom end integrally hinged by a living hinge to a 
respective one of said two vertical edges of said side- 
wall of said frustum shaped base member; and (g) means 
for securing said collar member to said frustum shaped 
base member; (h) whereby said hub member is press-fit- 10 
ted through said hollow chamber of said frustum shaped 
base member such that said hypodermic needle projects 
through said top end of said frustum shaped base mem- 
ber and said flange prevents said top end of said hub 
member from extending above said top end of said frus- 15 
turn shaped base member, and when rotating said collar 
member, said L-shaped arms of said first and second 
halves of said cover member are allowed to travel 
downwardly along said first and second spiral shaped 
channels respectively, and thereby said cover member 20 
is open to expose said hypodermic needle, and when 
said collar member is rotated back, said L-shaped arms 
of said first and second halves are allowed to travel 
upwardly along said first and second spiral shaped 
channels respectively such that said vertical edges of 25 
said frustum shaped base member can stop the upward 
movements of said first and second halves, and thereby 
cover said hypodermic needle. 

Alternatively defined more broadly, the present in- 
vention is a needle cover assembly used in conjunction 30 
with a hub member connec table to a syringe at one end 
and connected to a needle at the other end, the assembly 
comprising: (a) a collar member having a bottom rim, a 
top rim, and a sidewall, the sidewall having a pair of 
opposite spiral channels; (b) a base member having a 35 
first end, a second end, a sidewall, and a chamber such 
that said hub member is inserted through the chamber, 
where said needle is projected through the first end of 
the base member; (c) a cover member having a first half 
and a second half, each half having a first end and a 40 
second end, each half having an arm with one end inte- 
grally molded to a respective one of said second ends of 
said cover halves; (d) living hinge means for integrally 
attaching the other ends of said arms of said first and 
second halves to said base member; and (e) means for 45 
securing said collar member to said base member; (f) 
whereby when rotating said collar member, said arms of 
said first and second halves of said cover member are 
allowed to travel along said pair of spiral channels re- 
spectively to expose said needle, and when said collar 50 
member is rotated back, said arms of said first and sec- 
ond halves are allowed to travel along said pair of spiral 
channels respectively to cover said needle. 

Of course the present invention is not intended to be 
restricted to any particular form or arrangement, or any 55 
specific embodiment disclosed herein, or any specific 
use, since the same may be modified in various particu- 
lars or relations without departing from the spirit or 
scope of the claimed invention hereinabove shown and 
described of which the apparatus shown is intended 60 
only for illustration and for disclosure of an operative 
embodiment and not to show all of the various forms or 
modifications in which the present invention might be 
embodied or operated. 

The present invention has been described in consider- 65 
able detail in order to comply with the patent laws by 
providing full public disclosure of at least one of its 
forms. However, such detailed description is not in- 
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tended in any way to limit the broad features or princi- 
ples of the present invention, or the scope of patent 
monopoly to be granted. 
What is claimed is: 

1. A needle cover assembly used in conjunction with 
a hollow hub member, the hollow hub member having 
a bottom end connectable to a syringe and a top end 
connected to a hypodermic needle with a tip, the assem- 
bly comprising: 

a. a rotatable collar member having a bottom rim, a 
top rim with a central opening, and a circumferen- 
tial sidewall, the circumferential sidewall having a 
knurled exterior surface, an interior surface with an 
annular locking groove located adjacent to the 
bottom rim, a first smooth curve shaped channel, 
and an opposite second smooth curve shaped chan- 
nel, each smooth curve shaped channel beginning 
at the top rim and extending downwardly to a 
midsection of the rotatable collar member; 

b. a frustum shaped base member having a bottom 
end, a top end with a circular flange projecting 
inwardly, a circumferential sidewall, and a hollow 
chamber therethrough, the circumferential side- 
wall having two small exterior voids located at 
locations opposite to each other and adjacent to the 
bottom end and a protruding sidewall adjacent to 
the bottom end; 

c. said circumferential sidewall of said frustum 
shaped base member further having two vertical 
exterior plane surfaces located at locations opposite 
to each other and each above a respective one of 
said two small exterior voids, each vertical exterior 
plane surface having an acute angle defined by a 
vertical edge and an inclined edge; 

d. an elongated cover member having a first half and 
an opposite unequal second half, each half having a 
bottom end and a top end, the top end of the first 
half being arc shaped, the top end of the second 
half being complementary to the arc shaped top 
end of the first half, to form a hollow chamber 
enclosing said hypodermic needle; 

e. said first half of said elongated cover member hav- 
ing a greater arc than said unequal second half of 
said elongated cover member such that said top 
end of said first half covers said tip of said hypoder- 
mic needle when in the closed position; 

f. said unequal second half of said elongated cover 
member having an arc shaped inner shell similar to 
said first half of said cover member, the arc shaped 
inner shell having reduced dimensions such that 
the arc shaped inner shell is completely enclosed 
by said first half of said cover member when in the 
closed position and the arc shaped inner shell also 
covers said tip of said hypodermic needle for dou- 
ble protection; and 

g. two L-shaped arms each having a bottom end and 
a top end, each top end integrally molded to a 
respective one of said bottom ends of said first and 
second halves of said cover member, each bottom 
end having a projecting boss for engaging with a 
respective one of said two small exterior voids of 
said circumferential sidewall of said frustum 
shaped base member, where said rotatable collar 
member can be snapped onto said frustum shaped 
base member such that said annular locking groove 
of said rotatable collar member engages with said 
protruding sidewall of said frustum shaped base 
member for securing said rotatable collar member 
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and said first and second halves of said cover mem- 
ber to said frustum shaped base member; 
h. whereby said hollow hub member is press-fitted 
through said hollow chamber of said frustum 
shaped base member such that said hypodermic 5 
needle projects through said top end of said frus- 
tum shaped base member and said circular flange 
prevents said top end of said hollow hub member 
from extending above said top end of said frustum 
shaped base member, and when rotating said rotat- 10 
able collar member, said L-shaped arms of said first 
and second halves of said elongated cover member 
are allowed to travel downwardly along said first 
and second smooth curve shaped channels respec- 
tively such that said incline edges of said frustum 15 
shaped base member can stop the downward 
movements of said first and second halves of said 
cover member, and thereby said cover member is 
open to expose said hypodermic needle, and when 
said rotatable collar member is rotated back, said 20 
L-shaped arms of said first and second halves of 
said cover member are allowed to travel upwardly 
along said first and second smooth curve shaped 
channels respectively such that said vertical edges 
of said frustum shaped base member can stop the 25 
upward movements of said first and second halves 
of said cover member, and thereby cover said hy- 
podermic needle. 

2. The invention as defined in claim 1 wherein said 
frustum shaped base member, said first and second 30 
halves of said elongated cover member, and said rotat- 
able collar member are made of injection molded plas- 
tic. 

3. The invention as defined in claim 1 wherein said 
acute angles of said circumferential exterior sidewall of 35 
said frustum shaped base member are approximately 
85°. 

4. A needle cover assembly used in conjunction with 
a hub member, the hub member having a bottom end 
connectable to a syringe and a top end connected to a 40 
hypodermic needle with a tip, the assembly comprising: 

a. a collar member having a bottom rim, a top rim, 
and a sidewall, the sidewall having a first spiral 
shaped channel and an opposite second spiral 
shaped channel, each spiral shaped channel begin- 45 
ning at the top rim and extending downwardly to a 
midsection of the collar member; 

b. a frustum shaped base member having a bottom 
end, a top end with a flange, a sidewall, and a hol- 
low chamber therethrough, the sidewall having 50 
two small exterior voids and two exterior plane 
surfaces located at locations opposite to each other 
and adjacent to said bottom end of said frustum 
shaped base member, each exterior plane surface 
having a vertical edge and an inclined edge; 55 

c. a cover member having a first half and an opposite 
unequal second half, the first half being comple- 
mentary to the second half, to form a chamber 
enclosing said hypodermic needle; 

<L said first half of said cover member having a 60 
greater arc than said unequal second half of said 
cover member such that said top end of said first 
half covers said tip of said hypodermic needle 
when in the closed position; 

e. said unequal second half of said cover member 65 
having an inner shell with reduced dimensions such 
that the inner shell is completely enclosed by said 
first half of said cover member and the inner shell 
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also covers said tip of said hypodermic needle 
when in the closed position for double protection; 

f. a pair of L-shaped arms each having a bottom end 
and a top end, each top end integrally molded to a 
respective one of said bottom ends of said first and 
second halves of said cover member, each bottom 
end having a projecting boss for engaging with a 
respective one of said two small exterior voids of 
said sidewall of said frustum shaped base member; 
and 

g. means for securing said collar member to said frus- 
tum shaped base member; 

h. whereby said hub member is press-fitted through 
said hollow chamber of said frustum shaped base 
member such that said hypodermic needle projects 
through said top end of said frustum shaped base 
member and said flange prevents said top end of 
said hub member from extending above said top 
end of said frustum shaped base member, and when 
rotating said collar member, said L-shaped arms of 
said first and second halves of said cover member 
are allowed to travel downwardly along said first 
and second spiral channels respectively such that 
said inclined edges of said frustum shaped base 
member can stop the downward movements of said 
first and second halves, and thereby said cover 
member is open to expose said hypodermic needle, 
and when said collar member is rotated back, said 
L-shaped arms of said first and second halves are 
allowed to travel upwardly along said first and 
second spiral shaped channels respectively such 
that said vertical edges of said frustum shaped base 
member can stop the upward movements of said 
first and second halves, and thereby cover said 
hypodermic needle. 

5. The invention as defined in claim 4 wherein said 
frustum shaped base member, said first and second 
halves of said cover member, and said collar member 
are made of injection molded plastic. 

6. The invention as defined in claim 4 wherein said 
means for securing said collar member to said frustum 
shaped base member includes an annular locking 
groove located at a location adjacent to said bottom rim 
of said collar member such that the annular locking 
groove engages with a protruding sidewall located 
adjacent to said bottom end of said frustum shaped base 
member, where said collar member is snapped onto said 
frustum shaped base member, and thereby secures said 
collar member, and said first and second halves of said 
cover member to said frustum shaped base member. 

7. The invention as defined in claim 4 wherein said 
sidewall of said collar member has knurled exterior 
surfaces for gripping said collar member. 

8. A needle cover assembly used in conjunction with 
a hub member connectable to a syringe at one end and 
connected to a needle at the other end, the assembly 
comprising: 

a. a collar member having a bottom rim, a top rim, 
and a sidewall, the sidewall having a pair of oppo- 
site spiral channels; 

b. a base member having a first end, a second end, a 
sidewall, and a chamber such that said hub member 
can be inserted through the chamber, where said 
needle is projected through the first end of the base 
member; 

c. a cover member having a first half and a second 
half, each half having a first end and a second end, 
each half having an arm with one end integrally 
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molded to the second end of the cover half, and the also covers said tip of said needle when in the closed 
other end of each arm having a protuberance; position for double protection. 

d. means for securing said protuberances of said arms 11. The invention as defined in claim 8 wherein said 
of said first and second halves to said base member; means for securing said protuberances of said arms of 
and 5 said first and second halves to said base member in- 

e. means for securing said collar member to said base eludes two small exterior voids located opposite to each 
member; otn£ r on said sidewall, and two exterior plane surfaces 

f. whereby when rotating said coDar member, said located opposite to each other and each above a respec- 
arms of said first and second halves of said cover tive one of ^ ^ smsin exterior voids » each exterior 
member are allowed to travel along said pair of 10 P lan « surface having an acute angle defined by a verti- 
spiral channels respectively to expose said needle, *? d ^ mchne d edge 

and when said collar member is rotated back, said U / The ^venUon as defined m claim 11 wherein said 
arms of said first and second halves are allowed to ^rt, 85^ * ^ 

travel along said pakof spiral channels respec- 15 P \ 3 The ^ mti on as defined in claim 8 wherein said 
lively to coyer said needle. means for securing said collar member to said base 

9. The invention as defined in claim 8 wherem said member includes a locking groove which is located 
base member includes a flange at said first end for pre- adjacent to said bottom rim of said of collar member 
venting said hub member from extending above said and engages with a protruding sidewall adjacent to said 
first end of said base member. 20 second end of said base member, where said collar 

10. The invention as defined in claim 8 wherein said member is snapped onto said base member for securing 
second half of said cover member includes an inner shell said first and second halves of said cover member to 
with reduced dimensions such that the inner shell is said base member. 

completely enclosed by said first half and the inner shell * * * * * 

25 
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ABSTRACT 



A needle cannula is surrounded by a collapsible sheath and 
a spring that is expandable and retractable independent of 
the sheath. A tip guard is mounted to either the distal end of 
the sheath or the distal end of the spring. The tip guard is 
movable to protectively cover the tip of the needle cannula 
as the spring expands independently of the sheath. Proxi- 
mally directed forces on the tip guard will merely urge the 
tip guard into tighter protective engagement with the distal 
tip of the needle cannula without exposing the needle 
cannula. However, the needle cannula can intentionally be 
re-exposed by merely collapsing the spring in a proximal 
direction. 



28 Claims, 6 Drawing Sheets 
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ASSEMBLY WITH COLLAPSIBLE SHEATH 
AND TIP GUARD 

This application is a continuation of application Sen No. 
08/309.372, filed Sep. 20, 1994 now abandoned. 5 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The subject invention relates to needles with collapsible 10 
sheaths and tip guards to prevent accidental needle sticks. 

2. Description of the Prior Art 

A needle cannula includes opposed proximal and distal 
ends and a lumen extending therebetween. Normally, the 
proximal end of the prior art needle cannular is mounted to 15 
a hub for placing the lumen in communication with a 
medical instrument, such as a hypodermic syringe, while the 
distal end of the prior art needle cannula is typically beveled 
to define a sharply pointed tip. Health care workers and 
patients can be stuck accidentally with the distal tip of a 20 
needle cannula. An accidental stick occurring prior to use of 
the needle cannula is painful and can cause infection. An 
accidental stick occurring after use of a needle cannula can 
further transmit disease. 

25 

Most prior art needle cannulas are provided with shields 
that are intended to reduce the risk of accidental sticks. 
Some prior art shields include a resiliently collapsible sheath 
that surrounds the needle cannula prior to use. In use, these 
sheaths extend distally beyond the needle cannula, and 3Q 
consequently will contact the skin of the patient prior to 
making an injection. The sheaths expand radially and col- 
lapse axially as the needle cannula is moved toward and into 
the patient. The sheath then resiliently returns to an axially 
extended, radially contracted condition as the needle can- 35 
nula is withdrawn from the patient. An example of a prior art 
collapsible sheath for a needle cannula is shown in U.S. Pat. 
No. 4,139,009. Prior art needle cannulas with collapsible 
sheaths present a false sense of security. Health care workers 
may assume that the covered needle is safely protected. ^ 
However, any proximally directed force on the distal end of 
the sheath will expose the needle cannula and create the 
potential for accidental needle sticks. 

More recent prior art includes a collapsible sheath that is 
closely surrounded by a coil spring. The proximal end of the 45 
coil spring is fixed near the proximal end of the sheath. 
However, reniaining portions of the coil spring can be 
collapsed in a proximal direction independent of the sheath. 
The sheath functions substantially as in the above described 
U.S. Pat. No. 4,139,009 when the coil spring is collapsed. 50 
However, the coil spring can be released to expand axially 
and closely surround the sheath. The coil spring is intended 
to prevent the radial expansion of the sheath that is required 
to axially collapse the sheath. Hence, the coil spring is 
intended to keep the sheath in its extended positioa This 55 
combination of a sheath closely surrounded by a coil spring 
is shown in U.S. Pat No. 4,998,922. 

The above described combination of a collapsible sheath 
closely surrounded by an independently collapsible coil 
spring is still not a completely satisfactory approach to the 60 
aforementioned concerns. For example, the sheath may not 
completely return to its fully extended position. The coil 
spring, therefore, will not have a free path of travel into its 
fully extended condition. Ideally, the expanding coil spring 
will generate the full extension of the sheath. However, the 65 
close engagement between the sheath and the coil spring can 
cause the coil spring to bind prior to reaching its fully 
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extended condition, and therefore will leave the distal tip of 
the needle exposed. Even when the sheath and the coil 
spring are fully extended and cover the distal tip of the 
needle, proximally directed forces on the sheath can cause 
sufficient deformation of the sheath, the coil spring and/or 
the needle cannula to re-expose the distal tip of the used 
needle cannula. Additionally, the requirement of disposing 
the coil spring axially around the sheath may be considered 
aesthetically or functionally undesirable for some applica- 
tions. Finally, the known combination of a collapsible sheath 
closely surrounded by a coil spring provides no convenient 
way to intentionally re-expose the needle cannula. For 
instance, an intentional re-exposure is desirable in situations 
where a drug, such as an anesthetic, is administered in small 
doses over a period of time in accordance with the needs of 
the patient. Any attempt to intentionally re-expose the 
needle cannula shown in U.S. Pat No. 4,998,922 could 
generate the inadvertent needle stick that the sheath and coil 
spring are intended to avoid. 

Accordingly, there is a need for a device which provides 
safe, reliable re-exposure of a needle cannula during use 
while alleviating the risk of accidental needlesticks associ- 
ated with conventional needle shields, and reducing the 
problems associated with prior attempts. 

SUMMARY OF THE INVENTION 

In order to address these and other concerns, a needle 
assembly for secure, safe re-exposure of a needle cannula is 
provided. The needle cannula includes opposed proximal 
and distal ends. Normally, the distal end of the needle 
cannula is beveled to define a sharp point, while the proxi- 
mal end of the needle cannula may be mounted to a hub that 
is selectively engageable with a medical instrument such as 
a hypodermic syringe, a blood collection tube, or various 
other medical instruments as known to those skilled in the 
art. The needle assembly includes a sheath surrounding the 
needle cannula. The sheath has a proximal end mounted to 
the needle hub and an opposed distal end. The sheath may 
alternately be urged from a collapsed condition, where the 
distal point of the needle cannula is exposed, to an extended 
condition, where the distal end of the sheath protectively 
surrounds the distal point of the needle cannula. 

The assembly further includes a spring which extends 
parallel to the sheath. The spring has a proximal end 
mounted near the proximal end of the sheath and an opposed 
distal end. The distal end of the spring extends toward the 
distal point of the needle cannula when the spring is 
extended toward an unbiased condition. However, the entire 
spring can be collapsed proximally such that the distal end 
of the spring is disposed near the hub of the needle cannula. 

A tip guard is movably mounted on either the distal end 
of the spring or the distal end of the sheath, and is urged over 
the distal tip of the needle cannula in response to the axial 
extension of the spring. The distal ends of the spring and/or 
the sheath may define cooperating cam surfaces for moving 
the tip guard into a position for protectively covering the 
distal tip of the needle cannula in response to expansion of 
the spring. A leaf spring :nay be provided to bias the tip 
guard both toward and in its closed position. 

The spring need not circumferentially grip the sheath to 
prevent the sheath's radial expansion as described in the 
above-mentioned prior art. Thus, the radial dimensions of 
the spring are not critical, and the spring can be disposed 
within the sheath. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will now be explained in detail by way of 
reference to the following drawings, wherein; 
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FIG. 1 is an exploded perspective view of a needle 
assembly with a collapsible sheath and tip guard in accor- 
dance with the subject invention. 

FIGS, lc and lb depict alternate configurations in lieu of 
the coil spring .associated with the subject invention. 5 

FIG. 2 is a side elevational view of the needle assembly 
of FIG. 1 illustrated in its assembled condition. 

FIG. 3 is an end elevational view as viewed from the left 
side of FIG. 2. l0 

FIG. 4 is a cross-sectional view taken along line 4 — 4 in 
FIG. 3. 

FIG. 5 is a cross-sectional view similar to FIG. 4, but 
showing the needle assembly during use. 

FIG. 6 is a cross-sectional view similar to FIGS. 4 and 5, 15 
but showing the needle tip in a fully shielded condition. 

FIG. 7 is a cross-sectional view similar to FIG. 6, but 
showing the spring disposed between the sheath and the 
needle cannula. 

20 

FIG. 8 is an exploded cross-sectional view of an alternate 
needle assembly in accordance with the subject invention. 

FIG. 9 is a cross-sectional view similar to FIG. 4, but 
showing the alternate needle assembly of FIG. 8. 

FIG. 10 is a cross-sectional view similar to FIG. 5, but 25 
showing the alternate needle assembly of FIGS. 8 and 9. 

FIG. 11 is a cross-sectional view similar to FIG. 5, but 
showing the needle assembly of FIGS. 8-10. 

FIG. 12 is a cross-sectional view similar to FIG. 11, but 
showing an alternate embodiment with the spring interme- 
diate the collapsible sheath and the needle cannula. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Turning now to the drawings, wherein like numerals 35 
denote like components, a needle assembly in accordance 
with subject invention is identified generally by the numeral 
10 in FIGS. 1-6. Needle assembly 10 includes a needle 
cannula 12 having a proximal end 14 and an opposed sharply ^ 
pointed distal end 6. Proximal end 14 of needle cannula 12 
may be securely mounted in a needle hub 18 for threaded 
interconnection with a a medical instrument, such as the luer 
B collar of a hypodermic syringe. Alternately, as will be 
appreciated by those skilled in the art, the needle cannula 12 45 
may be of the type utilized for blood collection purposes 
and, as such, the proximal end 14 and/or needle hub 18 may 
be appropriately configured for attachment to a blood col- 
lection tube or similar vessel. Other types of needle cannulae 
may be readily afforded with the benefits and advantages of 5Q 
the present invention.. 

Needle assembly 10 further includes a sheath 20 with 
opposed proximal and distal ends 22 and 24. Proximal end 
22 of sheath 20 defines a hub which is securely mounted to 
hub 18 of needle cannula 12. Distal end 24 of sheath 20 55 
defines a relatively short, continuous outwardly flared frus- 
tum. Portions of collapsible sheath 20 intermediate proximal 
and distal ends 22 and 24 are resiliency collapsible in 
response to proximally directed farces on distal end 24. 
These forces may be generated, for example, by urging the $0 
entire needle assembly 10 toward an injection site or with- 
drawal or collection site, such as a patient or a medical vial, 
for purposes of adininistering an injection, or withdrawing 
or collecting bodily fluid, medication, or the like. 

Needle assembly 10 further includes a coil spring 30 65 
having opposed proximal and distal ends 32 and 34, respec- 
tively. Proximal end 32 of spring 30 is secured substantially 
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adjacent hub 22 of sheath 20. In the embodiment depicted in 
FIGS. 1-6, spring 30 surrounds sheath. However, unlike 
prior art needles discussed above, spring 30 may define a 
diameter which is substantially greater than the diameter of 
sheath 20 in the axially extended condition of the sheath 
depicted in FIGS. 2 and 4. The loose fit reflects the fact that 
spring 30 performs a different function than springs in the 
prior art, and ensures that spring 30 will not bind against 
sheath 20 prior to full extension. 

It will be realized by those skilled in the art that other 
configurations may be utilized in place of the coil spring 30 
to achieve the functions herein described. For instance, coil 
spring 30 may be replaced by an elastomeric collar 30a or 
an elastomeric resilient bellows 3Qb as depicted in FIGS, la 
and lb, respectively. Other configurations will be readily 
devised by the skilled artisan. 

Needle assembly 10 further includes a generally tubular 
spring collar 36 mounted to distal end 34 of spring 30 and 
surrounding sheath 20 for slidable movement therealong. 
Collar 36 includes opposed proximal and distal ends 38 and 
40 and an outwardly extending actuator flange 42 therebe- 
tween for manually moving collar 36 and spring 30. Collar 
36 is configured or otherwise dimensioned to releasably 
engage portions of sheath 20 on or adjacent hub 22 for 
selectively retaining spring 30 in a collapsed condition as 
shown in FIGS. 4 and 5. For instance, sheath 20 may include 
one or more integrally formed barbs 104 which engage with 
recesses or other formations 106 configured on collar 36. 
See FIGS. 1 and 4. The barbs may be configured with a 
deformable structure and/or may include ramped proximal 
and/or distal ends to allow collar 36 to be releasably engage- 
able with the sheath 20. Distal end 40 of collar 36 also 
includes hinge mounts 44 which define a hinge axis of 
rotation substantially orthogonal to needle cannula 12. 

Needle assembly 10 further includes a cap 50 having a tip 
guard 52, an actuator tab 54 and a pivot axis 56 therebe- 
tween. Pivot axis 56 is mounted to hinge mounts 44 to 
permit pivoting of cap 50 relative to collar 36. In a first range 
of rotational positions of cap 50, as shown in FIGS. 2-5, 
distal end 40 of collar 36 is open. However, when spring 30 
is extended, as shown in FIG. 6, cap 50 is rotated such that 
tip guard 52 covers distal end 40 of collar 36 and encloses 
distal tip 16 of needle cannula 12. As shown, a leaf spring 
100 may be disposed between the collar 36 and an arm 
portion 102 of the cap 50 to bias the cap 50 and to assist the 
cap to rotate between its open position illustrated in FIGS. 
2 and 4 and the closed position illustrated in FIG. 6. The 
biasing action of the leaf spring 100 will further serve to 
assist the cap to maintain its closed position, once engaged. 

The actuator tab 54 of cap 50 is dimensioned to engage 
the tapered surface of frustum shaped distal end 24 of sheath 
20 as spring 30 approaches the fully extended position 
shown in FIG, 6. This engagement will cause cap 50 to pivot 
automatically about hinge mounts 44 and into a position 
where tip guard 52 and collar 36 safely enclose distal tip 16 
of needle cannula 12. The biasing action of the spring 100 
against arm portion 102 will further assist the pivoting 
action of the cap 50. Tip guard 52 preferably is formed from 
a relatively thick rigid thermoplastic material that will 
exhibit resistance to piercing by distal tip 16 of needle 
cannula 12. Resistance to piercing can be enhanced by 
securing a metal safety disk adjacent the proximal surface of 
tip guard 52. 

As shown most clearly in FIGS. 2-4, sheath 20 initially is 
disposed in an extended position around needle cannula 12 
such that distal end 24 of sheath 20 extends distally to or 
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beyond distal tip 16 of needle cannula 12. Collar 36, 
however, is retained in a proximal position adjacent hub 22 
of sheath 20 through its engagement with portions of the 
sheath 20. This proximal position of collar 36 causes coil 
spring 30 to be retained is the collapsed condition of FIGS.' 5 
2-5. As illustrated in FIG. 5, sheath 20 will collapse in 
response to a proximally directed force exerted on distal end 
24 as needle cannula 12 is urged into an injection site (or 
collection or withdrawal site), such as a patient, a blood 
collection vial, a medication vial, an ampule, an injection ]Q 
port or the like, for administering an injection (or withdraw- 
ing or collecting from the site bodily fluids, medications, or 
the like). 

Upon completion of the injection delivery, sheath 20 will 
resiliently return toward the fully extended condition of FIG. 
4. The user of the medical instrument to which needle 15 
assembly 10 is attached may then exert a distal force on 
outwardly extending flange 42 of collar 36 to disengage the 
recesses 106 from barbs 104 so as to free collar 36 from the 
sheath 20. Collar 36, once freed, will then be propelled 
distally under forces exerted by coil spring 30, as coil spring 20 
30 expands toward its unbiased condition. After sufficient 
distal movement, actuator tab 54 of cap 50 will engage 
frustrum-shaped distal end 24 of sheath 20. This engagement 
of actuator tab 54, combined with the continuing distal 
propulsion of collar 36 under the action of the expanding 25 
spring 30 and assisted by the biasing action of leaf spring 
100 against arm portion 102 will cause cap 50 to rotate about 
hinge mounts 44. Tip guard 52 then will assume the orthogo- 
nal alignment relative to needle cannula 20 as depicted most 
clearly in FIG. 6. 30 

In addition, it will be understood that barbs 104/recesses 
106 may be configured for self-release upon termination of 
an injection delivery. One way of accomplishing this is to 
dimension the components of the device so that upon the 33 
injection phase, sheath 20 will move further proximally 
along the needle cannula so as to cause barbs 104 to unseat 
from recesses 106. Thus, upon termination of the injection 
phase and withdrawal of the needle cannula, the coil spring 
30 can automatically propel cap 50 without the need to apply ^ 
an external distal force on the flange 42. 

A proximally directed force onto cap 50 in the FIG. 6 
position will merely urge rigid and substantially impen- 
etrable tip guard 52 into contact with distal tip 16 of needle 
cannula 12. These proximally directed forces will work 45 
against an opening of cap 50 that could re-expose distal tip 
16. The biasing action of leaf spring 100 will also assist to 
retain the cap in a closed position. Intentional re-exposure of 
needle cannula 12, however, can be readily achieved by 
merely exerting proximally directed manual forces on actua- 50 
tor flange 42 of collar 36. In response to proximal forces on 
actuator flange 42, tip guard 52 will engage the distal end 24 
of sheath 20 and rotate about hinge mounts 44 to re-expose 
distal tip 16 of needle cannula 12 for administering addi- 
tional doses of a drug or for withdrawing additional fluid. 55 
After such subsequent use of needle cannula 12, spring 30 
will cause the re-shielding of distal tip 16 of needle cannula 
12 as explained above. 

As noted above, spring 30 of needle assembly 10 prima- 
rily performs a propelling function and not a constricting 60 
function. Thus, spring 30 can be located interiorly of sheath 
20 as depicted, for example, in FIG. 7, and the propelling 
function performed from therein. More particularly, a needle 
assembly 10a has a needle cannula 12 and a collapsible 
sheath 20 substantially as described above and illustrated in 65 
FIGS. 2-6. Collar 36a also is substantially similar to collar 
36 described and illustrated above. However, collar 36 
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includes inwardly directed projections 37 which extend into 
longitudinally extending slots (not shown) of sheath 20. Coil 
spring 30a, while functionally similar to spring 30 described 
above is, however, disposed intermediate needle cannula 12 
and sheath 20. A leaf spring- 100 may. also be provided as 
earlier described. Needle assembly 10a functions in exactly 
the manner described above. However, coil spring 30a acts 
on inwardly projections 37 for propelling collar 36a distally 
and causing actuator tab 54 of cap 50 to contact frustum- 
shaped distal end 24 of sheath 20 to rotate tip guard 52 of cap 
50 into orthogonal alignment with distal tip 16 of needle 
cannula 12. 

An alternate needle assembly is illustrated in FIGS. 8-11 
and is identified generally by the numeral 70. Needle assem- 
bly 70 includes a needle cannula 12 and a coil spring 30 
substantially as described and illustrated above. However, 
spring 30 includes an actuating collar 31 mounted against 
the distal end 34 of the spring. Needle assembly 70 further 
includes a sheath 72 structurally and functionally very 
similar to the sheath 20 described above. Sheath 72 includes 
a proximal end 74 defining a hub and a distal end 76. The 
portion of the sheath 72 intermediate the hub and distal end 
can be formed in a collapsible configuration. Additionally, as 
before, recesses or other structures 106 may be formed on 
the collar 31 for engagement with barbs 104 farmed on the 
sheath. 

A generally tubular clip guide 80 is attached to distal end 
76 of sheath 72. Clip guide 80 includes a generally cylin- 
drical passageway 82 extending therethrough and a pair of 
transverse slots 84 and 86 extending into passageway 82. 

A generally U-shaped spring clip 88 is provided with 
opposed substantially parallel proximal and distal legs 90 
and 92 which extend respectively into transverse slots 84 
and 86, as shown in FIG. 9. Alternately, as depicted in FIGS. 
10 and 11, distal leg 92 may be guided by its transverse slot 
86, with the proximal leg 90 of spring clip 88 securely 
engaged against the proximal end surface 81 of clip guide 80 
by the biasing action of the spring. As shown, proximal leg 
90 of spring clip 88 may be configured shorter than distal leg 
92 so as 70 to upwardly ramp the profile of spring clip 88 as 
it extends from its proximal end to its distal end. Spring clip 
88 can be moved between a blocking position where distal 
leg 92 extends entirely, across passageway 82 and a non- 
blocking position where neither leg blocks passageway 82. 
The FIG. 9 position of needle assembly 70 is comparable to 
the FIG. 4 position of needle assembly 10 described and 
illustrated above. More particularly, clip guide 80 and sheath 
72 extend beyond distal tip 16 of needle cannula 12. 
However, sheath 72 can be collapsed in a proximal direction, 
as shown in FIG. 10, by forces exerted by the injection site 
such such as the skin, a vial or an injection port as distal tip 
16 of needle cannula is urged for injection. 

Sheath 72 will resiliently return toward its undeflected 
condition when needle cannula 12 is withdrawn from the 
patient As previously described, by disengaging recesses 
106 from barbs 104, collar 31 then can be manually released 
from its engagement adjacent hub 74 of sheath 72 such that 
spring 30 propels collar 31 distally. As spring 30 approaches 
its maximum extension, collar 31 will slide over outer 
portions of U-shaped spring clip 88, assisted by the ramped 
configuration of the spring clip and will urge U-shaped 
spring dip 88 inwardly. In this position, distal leg 92 of 
spring clip 88 will be urged through transverse slot 86 and 
entirely across passageway 82 to completely cover distal tip 
16 of needle cannula 12. In this position, any proximally 
directed forces on clip guide 80 will merely urge spring clip 
88 into engagement with distal tip 16 of needle cannula 12. 
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The metallic material from which spring clip 88 is formed is 
substantially impenetrable by needle cannula 12, and hence 
accidental needle sticks are prevented. Additionally, any 
minor proximal movement of clip guide 80 relative to needle 
cannula 12 will generate tighter engagement between collar 5 
31 and outer portions of spring clip 88. 

As noted above, spring 30 performs a propelling function 
and not a constricting function relative to sheath 72. As a 
result, spring 30 need not tightly engage sheath 72, and free 
propelling movement of spring 30 is ensured without bind- 10 
ing against sheath 72. FIG. 12 shows a needle assembly 70a 
with a needle cannula 12, a sheath 72, a dip guide 80 and a 
spring dip 88 all as described and illustrated with respect to 
FIGS. 8-11. A collar 31a on needle assembly 70a differs 
slightly from collar 31 in that it includes inward projections 
98 which extend through slots in sheath 72. A spring 30a is 
disposed within sheath 72 and is biasingly engaged with 
projections 98 of collar 31a. After completion of an injec- 
tion, collar 31a is disengaged and propelled distally. Collar 
31a will engage over spring clip 88 to urge spring clip 88 
inwardly and over distal tip 16 of needle cannula 12. 20 

Needle cannula 12 can be re-exposed in the embodiments 
depicted in FIGS. 8-12 substantially as in the previously 
described embodiments. In particular, proximally directed 
forces on collar 31 or 31a will urge the collar and the coil 
spring proximally back toward the FIG. 9 position. This will 25 
permit spring clip 88 to disengage outwardly relative to clip 
guide 80 and needle cannula 12. Then, proximally directed . 
forces on clip guide 80 will cause a collapsing of sheath 72 
for the intentional re-exposure of needle cannula 12. 

It will be understood and realized by those skilled in the 30 
art that further and additional forms of the invention may be 
devised without departing from the spirit and scope of the 
appended claims, the invention not being limited to the 
specific embodiments shown. 

What is claimed is: 35 

1. A needle assembly comprising: 

a needle cannula having a pointed tip; 

a first collapsible member surrounding at least a portion of 
said needle cannula and being resiliently biased toward m 
an expanded condition in which a portion of said first 
collapsible member approaches said tip; 

a tip guard mounted to said first collapsible member for 
selective movement toward and away from said needle 
cannula; and 45 

a second collapsible member disposed intermediate said 
first collapsible member and said needle cannula and 
surrounding at least a portion of said needle cannula, 
said second collapsible member being resiliently biased 
toward and expanded condition in which a portion of so 
said second collapsible member approaches said tip, 
said second member being configured to activate said 
tip guard and move said tip guard into covering rela- 
tionship with said dp when said first and second 
members are in said respective expanded conditions. 55 

2. The needle assembly of claim 1, wherein said tip guard 
is pivotally mounted to said first collapsible member. 

3. The needle assembly of claim 2, wherein said tip guard 
includes an actuator tab, and wherein said second collapsible 
member includes a tapered surface for engaging said actua- 60 
tor tab and moving said tip guard into covering relationship 
with said tip of said needle cannula when said first and 
second members are in said respective expanded conditions. 

4. The needle assembly of claim 3, further comprising an 
element in biasing engagement with said tip guard for 65 
biasing said tip guard into covering relationship with the tip 

of the needle cannula 



8 

5. The needle assembly of claim 1, wherein the first 
collapsible member comprises a coil spring. 

6. The needle assembly of claim 5, wherein said second 
collapsible member comprises a collapsible sheath. 

7. The needle assembly of claim 1, wherein portions of 
said first collapsible member are disposed intermediate said 
second collapsible member and said needle cannula. 

8. The needle assembly of claim 1, wherein said first 
collapsible member is relcasably engageable in a collapsed 
condition. 

9. The needle assembly of claim 8, wherein said second 
collapsible member comprises one or more projections 
formed on the exterior surface of said member, and said tip 
guard comprises one or more elements formed to releasably 
engage said one or more projections formed on the second 
collapsible member. 

10. The needle assembly of claim 1, wherein said tip 
guard comprises a metallic spring clip resiliently engaged in 
said second collapsible member for selective movement 
toward and away from said needle cannula. 

11. The needle assembly of claim 8, wherein said first 
collapsible member is disposed intermediate said second 
collapsible member and said needle cannula, said tip guard 
mounted to said first collapsible member via a projection 
through said second collapsible member, said tip guard 
disposed about said second collapsible member. 

12. The needle assembly of claim 9, wherein said first 
collapsible member comprises a coil spring. 

13. The needle assembly of claim 12, wherein said second 
collapsible member comprises a collapsible sheath having 
portions surrounding said pointed tip of said needle cannula 
in said expanded condition of said first collapsible member. 

14. The needle assembly of claim 1, wherein said first 
collapsible member is releasably engageable in a collapsed 
condition. 

15. The needle assembly of claim 1, wherein the first 
collapsible member comprises elastomeric collar. 

16. The needle assembly of claim 1, wherein the first 
collapsible member comprises a resilient bellows. 

17. A needle assembly comprising: 

a needle cannula having opposed proximal and distal 
ends; 

an elongate sheath at least partially surrounding said 
needle cannula and having opposed proximal and distal 
ends, said sheath being collapsible proximally for 
selectively exposing said distal end of said needle 
cannula; 

a coil spring at least partially surrounding said needle 
cannula and having opposed proximal and distal ends, 
said distal end of said spring being releasably com- 
pressible towards said proximal end thereof and being 
disposed proximally of said distal end of said sheath, 
such that release of said distal end of said spring 
propels said distal end of said spring toward said distal 
end of said sheath; and 

a dp guard pivotally mounted to said spring and being 
configured such that said propelling of said distal end 
of said spring toward said distal end of said sheath 
urges portions of said tip guard into contact with said 
sheath, and pivots said tip guard over said distal end of 
said needle cannula 

18. The needle assembly of claim 17, wherein said coil 
spring includes a collar mounted to said distal end thereof 
for movement therewith, said tip guard being pivotally 
mounted to said collar. 

19. The needle assembly of claim 17, further comprising 
an element in biasing engagement with said tip guard for 
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biasing said tip guard over said distal end of the needle 
cannula. ... 

20. The needle assembly of claim 18, wherein said distal 
end of said sheath comprises an outwardly tapering surface, 
said tip guard engaging with said surface as said collar is 5 
propelled toward said distal end of said sheath for pivoting 
said tip guard over said distal end of said needle cannula. 

21. The needle assembly of claim 17, wherein said spring 
is disposed around said sheath. 

22. The needle assembly of claim 17, wherein said spring io 
is disposed intermediate said sheath and said needle cannula. 

23. The needle assembly of claim 17, wherein said tip 
guard includes a metallic insert for preventing penetration of 
said tip guard by said needle cannula. 

24. The needle assembly of claim 17, wherein said distal 15 
end of said spring is releasably engageable adjacent said 
proximal end of said sheath. 

25. The needle assembly of claim 18, wherein said 
elongate sheath comprises one or more projections formed 
on the exterior surface of said sheath, and said collar 20 
comprises one or more elements formed to releasably 
engage said one or more projections formed on the sheath. 

26. A needle assembly comprising: 

a needle cannula having opposed proximal and distal 
ends; 25 

an elongate sheath surrounding said needle cannula and 
having opposed proximal and distal ends, said sheath 
being collapsible proximally for selectively exposing 
said distal end of said needle cannula; 
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a coil spring surrounding said needle cannula and having 
opposed proximal and distal ends, said distal end of 
said spring being releasably compressed towards said 
proximal end thereof and being disposed proximally of 
said distal end of said sheath, such that release of said, 
distal end of said propels said distal end of said spring 
toward said distal end of said sheath; and 

a tip guard mounted to the distal end of said sheath, said 
tip guard comprising a generally u-shaped spring clip 
mounted for movement toward and away from said 
needle cannula, said tip guard being configured such 
that said propelling of said distal end of said spring 
toward said distal end of said sheath urges said spring 
clip in covering relationship over said distal end of said 
needle cannula. 

27. The needle assembly of claim 26, wherein said spring 
surrounds said sheath. 

28. The needle assembly of claim 26, wherein said spring 
is disposed between said needle cannula and said sheath, 
said spring including a collar mounted to said distal end of 
said spring and having portions disposed exteriorly of said 
sheath for engaging portions of said spring clip and urging 
said spring clip in covering relationship over said distal end 
of said needle cannula as said distal end of said spring is 
propelled toward said distal end of said collar. 

***** 
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